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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel 
high polymer solid electrolyte capable of 
reducing methanol crossover and achieving a 
high output to provide a manufacturing method 
therefor and a high performance, solid high 
polymer type fuel cell by use of the electrolyte. 
SOLUTION: This high polymer solid electrolyte is 
constituted in such a way that polymer having 
an anionic group and a three-dimensional 
crosslinked body containing elements other than 
carbon have an inside penetration high polymer 
network structure. 
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;W x#>, l f 4- tr* ( Y Vj* h**>^y;U> 50 
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1. 6-^ (Fy^F+^>y;W ^f>, 
1, 8-tr* ( hy^ h*^>y;v) ^ 
(hyxh^i/5>yji/) y*>. 1. 2-tr*(hyx 

h+^>yjl/) x^> 4 1, 4-tTX (h 'jxF^» 

yjb) 1. ( h yxh+v^yju) -n 

*-y->, 1. 8 -tf* ( v yx F+^>y^) 

X l, 1 -trx ( h y ^nn->yjuy^;u) x^u 

tTX ( h b*risZsVJl) - 1 , 7-***^X 
X tr* ( h yxh*>>>>y;b) -1, 7 -*^*^x 
>, tr* [3- (h !M F^ffy^/) ^Pb-Jl/lf-F 
7X;^-{ F, tr* [3- ( h yxh^yw 
fA] f h7X;i/7 ^ F, br^ [3- (F'J^F*^> 
yju) ^Ptvu^s, tr* [3- (hyxF^>y 
a) ^Pb^is^ tr* [3- (hy^h+wy 

^PbOl/] 75>, bf* [3- (FyxF + Vi/'J 
A) ^PfcfA] 75X N. N* -tTX [3 - ( b Vj* 

-fcf* [3- < FyxF*Vi/yW ^"ntVl/] x^U 

[005 2] Ctl*b<D<t£®l<Dmimg.ZTtf > «g{fc& 

tfc*?g?££i2i=r £ C i <fc o X ft 5 C <b tfiv Z 

c t cc J: o r tofc^Jgcog^ % 3>Fn-;^c<b 
( I ) Sfct* < I I > oib^J^CDSnTK^ttS©^^ 

^gwr-fift*; ( 1 ) */c« (id (oit^mtmm^ 
MGLtcmcm*&m*ft5c £i>ojm-e&z> 0 stem 

£«. cn6cD^iUr«TA=3^;K x^fJk x- 
t'A, ^py><t^{fc7k^*^m3:h^x>, 

A7U\ n. N-^^^^r-fer ^ K, N-^^;ue 
p y K>, ^^M5^/y^/>, ^^^;l-x;t/^ 

ccisor 2 mu±<om^mmt Lx&m?z c 1 1> nrte 
C0053] -r-ccc^/c^^cc. ^*>tfe2£*tr* 
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ksu/c-^ fi/temzmTztr-mut-gmt Lxtm* [0054] 

boxomzmituzTtssz <a ) ~ < i ) -casnstt* [-ft2 i ] 





(•> 



[005 5] [5$ (a) - ( i ) «£. Y'-Y'tt^Hl^ 

^gfc«fcU^py>gjfc6Stftt/cgfcg*:«U fete 
^Y'-Y , <D5^<ifcl-3B, hKC3+^8. 

M>T^n*^gfc<fco^ny>s*>6atfft/cg&s 
e\ E'tt-en-en&stct ko*->s. g& 
sn-cort«k(,^a+i/S. g&3n-ec>rfcJ:(,>T 

(a) ©<t^B5^«:«FS0<. A^cDSg$*j«fcO f e 
^S<DiS3£!>.#.-c«SC ( e ) ©{k^J^CCfi?* Ll>„ 

[0 05 6] tft6©-f=j->i£S*w-f**^t£«» 

©HHbiagfcTtf. Ji!{b*J:9«tTSttSfc«>tcttJjn* 

* c <t ia >. fln*#s?ttfiri£©-j»5£ 
( I ) tffe.it (II) ©*b^©fln*#ft¥:fra#iIfflTiJ 

[0 05 7] Ctt6©-f*>ttS*W-f*WS?Hte!& 
W8rcttBt/t:«>.fcl»*s. fr^©-JKSC ( I ) $/c 

« < i i ) ©<fc^{cf^sns^^>tts*^cfeu 

* W-T * * 4 3gft^«S £ -f * >ttS£ fffc (, » dr Jg{t 
^)©Jt^«v fiSJt-CO. 1/99. 9-1 00/0 



■c&zm&K* ^^ttSfc^-rs^-^b^©*** 
*J$fc&i>W3tfb£«!©Jtem. SfiJtro. 1/9 

9. 9-50/50. «£L<ttl/99-30/7 0 
30 ©ffiH*>6jIiR$*i£. 

[0058] 3 &«:B:fi-£fi£!J|$i-r SfcfetC. S^«r 
»ih^S#-&te©^feW©7c^?:Wr5{t^*}J:c; 
/£fctt*©Jra*#85&*£tf C i fcrS S^iETtt 

* 3 2tf^&(*fcW©Ji£»*#if C <!: oJfil-C* 
•S. *©<fc3fe^£LTtt&a*';v--3L S«pJ^ 

'J v-S?ri2^-r S C i tC «t 0 l&D&ffil&tt^ffit 

Cims. * fcSSS5£SiJ©i2^{C4: 0 ©©BftMS 
[0059] #&BJ^tt@f*li5*H^iS?ff *lgtt©^?L 

s«tc3t«-rsc<tfcpj«B-c*o. comic Lxnzti 

H*^nS]{caSELfcS3a<l©affl?L^H^^S 
50 [0060] *fc, £7lSt*#. ^ffi^fCS^iE^iJ 
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». aji?LAii«^rara*iwHia»Jw«:i2?iJsn-ct^ 
uttfcit^ofct&^tc. -e-<a-en©*^pscoM*i i o 

^»3^^®ji?L©cf^HPB©^ 1 0 0%ttrt©l5 

5 0XJgin-c*9. seec5?so<«3 0%j^-cai> 

■5. */c. BI9£5»iIft©*<&raiE©g#l 0 0%* 

£$nmi\.<D<p'Omm<Dmm& 1 o o %&.fHx$>tnm 

C006 1 ] xmiicm^fztiz&iimtto&ttmt l 
x. wi<DB&&mtfnnz. mm. *9tM>mf&- 
®#mmn<D-mzni-rmmm5m-ct,z. m 1 ©£?l 

^©ifcAt&ssig^-r. 

PI J "C*-S. Ltt. 0.5~l00um©Ka*W*L< . l 
T«. 0.5— 50um©t5B#$?*U< . l~30ym©l£H 

[ o o 6 2 ] b i tcfcc^r. i {C7*n f 30 

©■C*-5. 02©7L3{C^D h>e^t»*i?t»3 

nsciWot, jKsa*s«j$fls<i. mm®**;-* 
©r*-5.. 

[0063] *§m<oisft*m#?mmt l cm^*>inz0' 

^7 7^-©Jni^*jSffl-TSC<!:*i-C#^. S£3fc. 40 

(c^:*>£J^l,Ttf y-?fll£Jfc»rU TJl<#yig?g& 
£*ffl(,>T{t^i9*>*ftm*g§Wfc*>© ( 
*x„^&) -C*-5. CtllcmisX?* h 

-&?:ffll.»fc?L3«, -?-©?ls> Jta#. ?L©raPB. £?l 
Z>Ct&XZZ>. 3 6tc. 7* h yy i'?? Y-«SWffl 
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[0064] ccf> •?* vvv if?-? A-mzm^x 
rmistc&ftMttofemimi-mdm (sem) ^M*m 

i*©j££sm^si8tgi (sem) n n*® a k^-t. 03 

©7 * h y V £*" 5 7 •< -ffi©^?L*«©?HJ. H 4© h 

[0065] 7* h y y^? <~mc&*)?mz*iic 
^{*©?ca©i/-?»-r3. mwm<z>£*>&. n&smi 

[ 0 0 6 6 ] 7 * h y -< -ffi^m^rlSiSTS 

^?L«tt«:*jW-5.^?LS|}»^f*©A*$«s Ml^hS 

t» a */c. ^7LS«©JfS«cKort. ^«f>6n-5m?fe 

ttt&Kg-^Tfc&fttfcfcl^ ii^l~5Oym©05H 
S 1/ < . 5~20y m©Saffl*^CCjl? t. tA>. 
[0 06 7] *^(Cffiffl-r57* h •;yj'57<-ft 
©i¥*ffl^*ffi«!RFK:l®5£Sn2.t©-C«>SC>*s» W*. 

rsjfeu. 3ii&&fc*y-7££ft?bT?L£J&fi£u Jt« 

i^e>n5. Sfcji£tt5}<y-7«. *#§s*£i>tt*t>3?£'^ 
^©^sc-ct^fec^^ **e.n-5.?L©A#$. ?L© 
nn. m&wm&mmKfccxms&iRxi!*. 
^y-vi©gg#i4-?>iKi5&5C/-f'-rs©.#>P)^p> 

*n«<fci>. mm. mm. s«^e»©injst^©^ 

*©±«:7* hus?^h*^x. S3t. mm. 

[ 0 0 6 8 ] *mnc&m?2>7 * h y v ^7 ^ -a 

«FtcK5E3n*t©r»>a»,^. 7*hyy^57^- 
Kisjjnxtt. ^yv©wK<btt. ?as^e»!}<y-r s 

m«:j:2>&?i<m<DR&myffi;i:uxte. fc<tA«. m 
^{*©* y r 5 KKigjg=&»««:^x l,. ftioo-csa 
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y-f 3 F7 ^uAfciPa^a^tffctt*. jg&l£**i 

[00701 CC-C, *ftyncm^e>tiz#>)<< 5 F£ 
utB, *#^&s^i*i>M©S0fcfeM<y -fs f. a 
4t>»#jsafef4Ji<y^ 5 F©c>-rirc<M»*>&<r»jw. 7L 
©*#$. J^t*i< raps. ? ^^©jisa^e.Stffctt* 

•J ^ 5 F*S»S 1/ < . *#3U®7£tttf y A 3 F**3 6K 

[0071] ±fai£ftg#©ffeK=;fc7c88@*f s§**r-r 

@«j»«rWb-C^S«SS*l>7. cc-c. *^BJ«:»S 20 

SUTIiSStgl (sem) 2W*05{t7n-r. 
[007 2] ^?LSt**i=^^@«ii=&Wl/-Ct^Ja 

-£©?L&#0. 0 5 ~5/im©ffiBT**C 
$L-<. cfc«5if?£l/<«. 0. 1-1 Mm<D«5B-C* 
-5. ?LSB. jSSSSTBISHB (SEM) &<fc*-c. 
JSU LtcWMfr 6. 2 0 [StLhSf $ KltlOO [g&± 
©*L©¥$a»6##*C<fc#-t?*. oonrad 

7ciiSB©£?LSl5f«. ?LS©^*sjAt-^©-C. t?*5/d 30 
W£<. 1 0 0-5 0 0l©?lSO?^iS 

[007 3] =i)^c«3e^Ji©^$«. 10-95% 
©iiHr*SC<b*J»$Ul^ «fcD«*lX ti5 0~9 
0%©ffiH"C*S. CCt. agE&git^ 

s^e^yvoDi^s^a^c/cfc©*. ^iimt± 
im-a&isfcsftm (.%) -c&s. 

[0074] ±iB©H&7C«gSfl|j£*W-r*£?lg**© 

*#Wtc«. ^^i^r^tf^^Jicc^yv^^L/c 40 

<0. =^IBg#i»©S^?l=&W-fSSi@tf yvfcfSS 

«. flit>^n*3i<y-7K:J:or®SjS!Rr5ct*i-c 
®?2>ctw&s-e$>z>. so 
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[007 5] &S06Bi£K: «fc OfPSJS titc&XMtiZHS 

•$-•&«:«. fci ^tfjyT©^r&*i»* L/ < iBo&tis 

c*iKIES;*tt£fc©rw:&<,>. 
[007 6] 18— ©#a<fc L-Ttt. ^«t)S2gP©*©@ 

mv ^^ASfpsju. ■€•©««: **©^?ia5?rffii-rs 
©a. **©*«:# y T^^iio . ssMK^asiir 

[007 7] m=.<Dl5i£t LXit. £{**ig5$a@i£-e 

©-e*>*. a©HS(c«. ^u^-cjg-r^rj*. 

5Ci*s-C*5*s, C*a6«C|B3£Sti4fe©rttttl,>. 
[007 8] **W(Cfflt»6<l4^?L2t*«:fflt,»6tl5 

-f 5 F (PI) . *!)ti'Jf>7W7-( F (FVDF) . 

#y 7*-u>^ju7 F^iW7*> (ppss) . :i<yf- 

h77KaxfU> (PTFE) . #')XA7t> (PS 

f) *si>«cn6©*s^i*. ftot^vto 
fts-&# (^tt7**B7 , atu>-7 y-fbtr-y^ 

. S6tCtt. ^U>Ftt4tfflC»*Ci 
[0 0 7 9 ] jg5£28@&*/Bt>£*§£. ChWJv 

*<ci-*iffli,^n5. ttip-ciit&ffl&mt n- 

y^;i/-2 -trny F> (rwp) . i?y^^U7*JUAT 

3 F (DMF) . yy^-JUT-fe FT 5 F (CMAC) 

^Mi»S©?L©^:#3*iSJ i io'CC^Cifc 

«. S<i:S©?LSd©it*i5 : 1~1 : 1©SEB-C4>£ 

©S<t5?L*5igaL-Ct>-Ct>^to^. 
[0080] ^TLSttK^iST-a h >e»fl:«r3«E«r 5 

>tts*w-rs5j<y-7?:^<tu-t:. ^tls«^©^x 
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[008 1 ] #f&Bj(cfci>TjK&®fe<D^S§. *W«* 
©fm^te1$«ClK;£3n*fc©rtt&<,>. fcTFKside 10 

£JfH»£;fr&£WciW£. CCt, side-bv-side 

«*©#i6j-r sm&*>e>fc s-feA-* 2 nt(±iegr-sm 

mji-r-sm-?e^r«^-ric £{CJ: 0 ■fe^BJiJK: 
SSKSnStoO. side-by-sidemjg<DJiS^Hi*m)SS 

mttez. c©J:^^«3S4^K-r4«:ii. /hgf{b*s«fc 20 
tf£j^©«L£>f=>:7 * h>)V?57j -j££/i§t»*© 

[0 0 82] Si de-by-si d(S$&©— miEl6to£Zm 
7CCijVr. S6«. side-bv-side»jg«:^o*:^?9©il5 

^@{*m8SM©£4ta#&5SS-c*'3. mat. ^-©sss 

7K:fcl,»T«: < 2fi©Hz;l'£tiK:fi2SL/c09jn£L;fc 
|§J«fcside-by-sidetjJji-C. SfflfcLfcWfi&fflS: 5 ! 1 

H^Kffig-T £ C «t t> pftg-c* £. «T©s4gg«isai 
<Dfcfe«:2{i©H2;i'-ctf 5. Bietcfctvc^ia b>BM 30 

4tm©Sf^tt^a h >-t>m^e^L*(,^^?LS|52 

sf<t-r*. S7rw. ¥ibsmj&n*Gm$i<icn*Gm 40 

[0083] fir^CDside-by-sidefi|jg©tS^e^6PB. 
-CS^MJg«:Sjil,foSIJ»*lgigmaJ<tt,>^. C©j®a!S 
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fcttU IHm*0>*#l»«£. T^-FflB©* 

x&«b>i*j< * ^ -jitj: zammmtt-h v - mac <; 
-^■rsnjfifett. **c»«*y- KflM©^a*»r>'- k 

*»8*»tt*«ll)4Ci#*f*U». ft*. «*€5S* 
[0084] mEM*«9S4©«?eVf*& LtB#(C 

<,>6tis. sim^-x h£i/Ttt. is. 

«iSnt,>-Sfe©^<!:-?:»*L/<fflC^C<!:*i-Ct > 
fiCt©fiT£WJ-i'tt©tSl±* 1 HlZ:"CtS. #KDMFC 
tC*j(,»r». >5fy-Jl/©';-^«:Ki<Ci*JS5-C* 
0. 1/'J3->«B. #'JXX?^1<. xsJi+S^SIIttt 
K#-#>^8l£#ffcL;fc?Rffl3Sm^--;* h©(2*>. * 

5tJ. •b^©m@81vt*SC^«m®S4iSHl<!:«mS<JtcS 
[0 0 8 5] S/c. m^iK^SP5iUr t X 

[0086] ^^BJCSt^^S^mSfMli. ^»«£ 

mffiMs&Ji£fre>fltj£Sft2>m@7 tm^fe-at:^- 

[0087] *^©l(tM^)8Mt!SKbl«l 
fil©fe©**<Jffl-r-5C<!:*inJfilt?*^. mSfti^lit 

^. s/cmers«}K* l «<* j ? j m«©*i^«:«. -e©jfit* 

0. mmSlC«:# i 5^fi5^M©SfafcCiT«S^>S-C 

[0088] *mi<om#isifrf-mmmmic*s^x> 
©wta^»*-st»«^^*^tf6n. MJSEtsa^i* 
«4^@©3imi±*KSf stm*stf c * t/< . 
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ztiz. ««*«»■». met. &*&m# (fci^B* 

igfI1£&T£ifitfH^b^££i?ci^£lA>. io 

[008 9] *&wo®#nft**2jmmmici*> mm 

[0090] msftsi!j»)SK:gstxim^e*» <ssm 
tn£&ittt&® &*» zimmmmiim-tiw*. o < & 20 
mmvt. $>z>wt&m*>¥£m&mi>ittz>. cct. 

RMMtUXit. ftW?^, D--VJ^5'» 
^/\--Jl/X8 8 0. ^7?l'^-;l'Xl 10 0, ^7? 

^•-^xnoo, ^77^-^x2000, y- 

^400. *-7*t>7*7--(i"'f>*-t->3t* 30 
ffiSir^x^j^EC, =S<b^tt!!{#3 1 5 

0. #3 2 5 o&ir#we>ft. rtyu^ji'i 
Ha. 7 7>®Hg&£©*m£&^»6ft£Aiilia 

-7 2aimwstt©£*>6»*i/<fflv>6ft*. 
[ 0 0 9 i ] cnem^^o^ftjst i/-r», 

mm^pcom&itmt iti~8 o%©jsb#ji?* u< . 
20^6 o %©J5B#;* m^e«(*«. 
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[00923 n*&mmt. mm* i^-tc^tju-c 

l>SC£#®&1$t6©j5r»*tA>fc©-C*S. C©/c 

[0093] meMJuaiu-c, fmtm^GM^tm 
0. imwimwm&fatL. §ax Mbec§i*-cs 

S. C©£5&i§m8i|<bl/-Ctt, _k&©#-#>:/5 7 
[0 0 9 4] mSMJi@K:ffl^6*l2>^=i->e^f*<!:l/ 

©-< vsftjjff $ 0 < 

•J-7*4W*l/<ffiC^*x-5. fcijUi. DuPonttt 
lONa f i on. Jfi<btS;ttSS©A c iplex, l&ffi 
ffttKF 1 em i o nS:i'WSl/<ffll»e.tlS. Cft 
6© ^*fctt#t&«©t»yg-Cfl 
gliiKJI#&CS:W-&. COBStc. 'J -?*:r&M& *V»t* 

#ffc<brs^»ftKi^3ft*fc©T«:&i,>*>\ 

[0 09 5] ^^->e^f*«. mffiM!ffi)l=S:fPK-r^>^ 

asn&tet6©.£*>6#£tA>fc©-ca*#. ^ffiMss/i 
r«. xT-u-a-h, ra^o. foT-a-h, ^ 
[ 0 0 9 6 ] mw&mmicti'&tiZ'i *'s&m#<Dmt 

#tclEffi£ft£4>©-C«:fciiai\ fiSJt-Cl-8 0%© 
«5H*5{(f S U < . 5~5 0%©©ffl3WS6tC»$Lt*. 

-t*>&mmz. 'j>t£j&€zm-&it'{ 

[0097] fss^iiJitctt. ±iB©s«a. m*&m 
i*. -<*>e^©<fe«:. a^o^jfi^^-cci-rfc^ 

#tfct*i»* lc>. c©«fc^^^';viL/-c(i. y? 
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ttft^tf. fci^.tf. #'J7 WbtfXjMPVF) . # 

y? yfbtrxy?*:/ (pvdf), #y^*-y-:7^*P 

7-DfU> (FEP) . h77Jl/+ai^U>. 

#y^-7Ji/*nTiU*iHf— ■f-ju (PFA) & 
? £ * ^ <!: x =f- U>«>* ^ U > ft £©ffe© * ; v 

-ess. cne>^yv©mgMJ«@'p©sws«!:i/-c 

tt. SStbT5~4 0 9*©ffiffl##$ (✓<<>. JK'J^W 

s#s^-rtf**g£. m^fo <fctf i/me 10 

[0098] msftMSJttt. tm-# y va^n^ 
7c^s«s=&wr-sc£fc»sui<^ififfit«r*2>. ft* 

*->r. c©S^**s=^X7c«@«JJg£ft^ri>2.Ji^ 
-c&s. -5*0. im-* >j-?&£#&$.#nicn&-3 

/c=^«©83 a«i§*w U T t> s i*src * s. 
[0099] mSM^B^=^7C^g«Jjg*WL/-Ct»S 
-€-©?LS*iO. 0 5-5/imOlffl-C4>5Ci*s 
Sf*0<. <fc9#*U<tt. 0. 20 
S. ?l&tt. jfeStSSH^Sg®^ (SEM) ftiTC. Slffl 
^ULfc^S^e.. 2 0<l«±KF$b<{J10 0<l« 
±©jp^^J?)-5Ci:*5-C*. MSUZl 0 Om-CfflM 
tZ>. Sitig@ffi{c«to-C$Si*3tifc^?LS^it©mffi 
Jtt&jgtt. aao^^jEv^-rrss/dw^K. »* 
L < tt 100-500 ffl©?LS©^*i 4 c tarn* 

[oioo] mwmm<DE.'XK®mm&(D£mmte> 

1 0~9 5%©KfflT*SC£*iJf$L.I<>. 1/ 
<»5 0~9 0%OiI'C*5. CCT. 3HS^<fctt. 30 

(%) -c*4. 

coioi] H^»e«Jt**-rssffiii««B©f¥iS 
to*. 9*. st^^mssw. zfuh>$&m. -en 
^©Stftc&ftLfc&ccs^&ii*^. m&MSua 

£i|i&r£l®$£##SC£#B&ftJ»£K:tt. m®S 

[0102] =.^jtmmmm^nmmmmit, s 

< # *ffiffctt*£j£*©gf maw r * 0 . 

c©<fc^ft^n<h^c-cwfiijeiffl}$*-#>ra 
^p h >5afe«Bira©«»fi$i*«setfa«HK:Jt^r 
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1g£ft#=&jc«StK«:ft->-ci,>.&©-c. co#'Jvi 

tfcg©/c##Xftifct$-££/iX*©#ffl <> JUfffttfJit* ft 
[0103] mffiMJi)B*5=;X7c«3SflliS*Wb-CC>4 

i&&«:*j^-c<>. fm*>n*&m&. <(*ymm#icm 

l>e>ft*©lfttt. fi63fc£laHi©©lM%ffl^-5C£*inJte 
A. C ©SjOB@£«c jg L fctf y v©jlft##$ t, < . 

H«"C3&{bLfti"J<y^*«»*i/t». c©j:5ft«i«yv 

5£$ft*fc©-CWft<,>#. tctZtt. v{t\Z=-)\> 

(pvf) , jKyr^fttrxyfv (pvdf) . #y 
^+-y-7ju^n7'Dfu> (fep) , #yA-7Ji-* 
OT***e-Jl'X— f-* (PFA) ft£. *ac>ttc 

n&©*fi£i*. chWJ-?««ssr5tv' , 5'*fi 

i x * I, ? V >ft £'©f6©* s v £ ©ftfi^ffc 

. S&Ktt. ^U>Fft^t>»*l/<ffl 
[0 104] C©*-Ct. »ftti!>f> (PV 

DF) . ^*-y-7JU*a^"pt:u>-5 ?fc)£~*)<fz/ 
*S£#tt. #^nh>tt«**«*»SM&K±l/CJB 

[0 105] #«?o«lliim ^<*W«:tt. N- 
y^;Wfpy F> (NMP) . Wf**JVA75 K 

(DMF) . i^^^^THs FT 5 F (DMAC) > 7a 
fU>*-!K*-h (PC) . ^^5^/';^ 

> ( dm i ) fti-a^tfe-n. ®a^£^r«*^. 

y^y-^l/. x$y-;k -fv7 , P>'f>'-rt'ft £'©&*& 
r;i/ 3 - ^Sft <t* ©«3^. 6t® x ^ f-;i/ft £* 
cdx^^ju®. ^IS^Str^i^pyv^©*^©* 

[o i 0 6] ftj^-iKyvig^©^yv£ortt, ± 
ib©^';^^^. t"p F>e^tt*rsj±s-tis/c* 

(C 7" P h >3aftS?r*T S * y "7 fcjf S L/ lr> 4> ©r* 

tt. X*#>H*. *^:K>KS. y>KSft£**i*S 
^K|ES3n-5>*>©-Cttftl.>. */c. C©«fc^ft^P 

h^s^s^ft^tc^wrs^y^fc. mcmfczti 

ZC£ti:<m<<>htiZ. fc£^.tt. 7WP7 JU*;Ux 
— T^Hffllfi t7Wo T^* ^iSt ft e>«E^3 ft* 7" 

tfcffjtctt. DuPDntaiS©Nafionft£*-C*S. Sfc. ^"P 

f >$8m*m-rz±j&<D? v^m^-sts* y v-^. 
x?- u>-?>*?- L^ft^ffe©*'; v. cn6©*i^ 
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[0107] Nafion£fflC>/d©£> rPSSONafionM*^ 
?U h>tt@tt«SiStC^L-CfcMC»L-. Aldrichtt. D 

so^D/^y-Jk *-x£y-.>i'-n:/cm*,/-;ufc<t' 
©^EST^ra -Jt/E£jgtf£©NafioriiS?E£flit»£ C <t 
fcoJtfe-C*^. $7c. Cft6©ttafionjg?££i&f8*SC> 
tti§J£gfel/7cfc©=£JBI,>TfcJ&C>. C ©*§•&, S5&S 
@©BS©igBii8£tt. NafionfcffiOfc&SK.fc'JjlBft 10 
ft^n^^tfe©?**^, tofian&&©$giSI##:/n 

r^3-^S. x^^us©«j!p. m *©*«?§*«& i* 
sift £©fi»T*3 -immtDmsiaz, mm-fr^* 
z>. 

[oio8] yv«^{*km»e>ft*#';^ 

tt. ±IB©7 9 *IK?-«&tri< U h 

$tf # y v*^S^*Sl>«^ U > K UTAH** Cti 20 

*>©•?*•£>. fleecy 7 -^{ttr-y^^, #y 

£ 7 JV* a T W-T •£ Nafion^«c i*©ii< 

y^£. :/u>F^*c£«mst4ffc©£>6j!f*iA> 
[0109] s4Js-^yvit^©3E/cSfijt»«fii»a 

Sft4fc©rttft<,>#. W*SHiJ#*-sj<>/#y v©S 30 
SJt*-C5/9 5~9 5/5*s»*L/<ffl(,»e>tl-S. # 

tCW. MJili^F*-^>/^y^Sfitt^'C4 0/6 0 
~8 5/1 5 3&lff$L/t^©r*>*. 

[oiio] yvjg^tttcw:. M*©S5WBJ£ 

©^^t'o^msfij^. ^«i4ifi]±©/c»©<f<y-7. = 

!gJ©^S£l/f W&-#>) 40 
Jt^il/rO. 1~5 0%©ISB* S »*0<. 1-20 
%©ffiB#;*6K:#giA>. 
[01113 =^i|igB$jS*«^*ftM-tf y-?«£■ 
f*©S^i§:fra<!:l,-C^;i:. jl5^II£tcJ:Sfc©##*l< 
l>. CCtB, SKS-^y^iSiffifiR^^UfcS 

■C. ^i-^y7jg?Siafi£^©Jg@»ftt<!:SSKJfiffl£* 

fct©-cft.5». ^nu^*-^>«!:!Ky7«gra©fc© so 
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ffit^ns^yvKjsor^a^en-s^^fc© 
r. $$&cpg£3*i*fc©-cttfti,». #y-7S^«fi«fiia 

[0 11 2] Mi- # U v^MidfMKoU 
-era. (!4J8-d<yv?gfflBfi^©teS^@0^£«:ic. 

[0 113] S/c. *y^£g5£&@;*-t±s&@?§iitc 

o(,»Tt^K:E3£Sn*t©-C«^l^. ffll^tlfc* 

y-7*s@*fmb-t>-r<. *po* yvjg^jgjgitffig 
io$^iiSWiu>. s«t^@s«l<b©sat«rffi 

K:-Pl>rt>. 1§K|©5£3ttSfc©-C«:£l>ai. 

{cS^CiajSTS. ^@©**e@^©?s®«:s 

[0 1143 C©ii4J&-5Ky-7&^fi£aa«£^34a-5 
©{5in«:tec»-ct>. WJBLtc&K.m£Mmttf 5 ct*s 

pj^-c*s. sfc. m«gm>ie^mji?:am©»* 
me»^w^^*®i?»K:S£^* * <,> Htm* <* * r 

tOifl/> (PTFE) ©t/-h. $>ZMtmM%:7 

v fn^>u y n - >js©s^sjtea i//c# 7 ^s-^^is 

[0115] *«Bj©H^i«^MjKm?feK:te(,>r 
mffiSM««FtcK£$n-5C<!:>a:<^©fc© ; &ffl 

[0116] *^K:ffliie)nsmffiS*t<!:L/-c«. m 
»SiA*ifi<. * (*&) m*tf^.*fc©-c*n«£<K: 

z>b<oifimiht\. comnmmvint u-c«. #y 
T^ya-hy^*>6©g!i^(*. tv^^oMfl;, 

[01 17] mfiBS«©«mttMIS®§©^flg««f«:Rg 
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^-/S-TGPi/'j-X, SOi"J-X, E-TE 

ggfc. ^- FJWO^flS. Fi£. 
^x^h'Oftt, ,>un*:/n-£tt:J:Sfc©fc&*#K: 

<bLfc?&fi. B^b^x-K^/O^a*?*-*-- 
h £ K<fc s^tJfcfrJraii/fc&cciiHb* 
*i»tttMWt Lfc^Wffc W*it** *t>tt»Mk** * 

[0118] aesMtc^afcffi^ettitia^attts 

tfe«ffll>fcia&. KJRM^ibTti. *U7i"Jaih 
y* (PAN) KKttMt. 7 * y - ;U3fig8R«Wt. f 

*. t£fr-ci>, PAN3US3Rtt*i**if*lA>. -fiSW 
(C. p a N%K*ttlfttse * *&gSS«BtiK: < 

4. *fn«:<t>*iaRlft*ftf»4fc*«:H:. KSUili©^ 
•fbfig«2. 5 0 0WW3IK. 2. 00 0"CH 

[0119] *»M©BftiS»^-s«*4«T6tcffl»,»e>n 

©su^ttJa*. a*&9*>. «iR*T*J*fc»«em>*i 30 
5. 

[0120] #ISB©@f*iSfl^S^**^#s1de-by- 

fe-£©a:s«£}t-?#. ^mtt^m^ffitJcSiurfflt* 

[0121] J£tJ^©#NimttWm?:«)iSEr*#®mi4 

(PTF E) . f-h<7 7JH'*ax.?-\s^—**W7lV* 
Pxfu>M^* (FEP) . fh77Wnifl/ 
^-A-vj^PT^+AtiJlx-f-A^ft (P 
FA) , f F77WPifl'>-ifl'>M^fl: 

(ETFE) . #'Jy -AVd~Vr^ (PVDF) . * 
>j7vitx~A> (PVF) . xvznav i;7Wpi 

(ctfe) . *6*<b#yx*-i'>. m&iW) 50 
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fi£flpjffe-c*s. cn6.©^mtsaiiffi©'p-cfc. PT 

FE, FEP. PFA. ETFE. PVDF. PVF. 
CTFEft £©7 ? ') 7*66 

[0122] !£fJUi©#«mt£fcm<!: b-Ctt. t&ffi&S 
(,»«^^C^tX©«Jgfcffiffi»ft6-C*)5. ISWiUT 

[0123] mus<D?mm.mim\*. *©«?§«:£ 3 

tfxftffc • 23ttt©®T*R)5r< , fcJ6©}a7KJaS. *©gf 

tHss^fixr-sfctf)©^^**^^^*^*^^* 

[0124] *^©Btt1&mBttttttitf<:*si*'C 
t*. meswtitisfeMSUi©^^ 4>&< <t4>*&«si^ 
tt^Mt SUM** y v^o^mtt^r^^sw SCi 
3^Sf$Li,>. t#tc. m@SH*s^^©^:tri< J K#«£*t 

[0125] ^^©iis^^^mjgm*. tct z\m 

[0126] *mi(o&ft?m#&fBWt<c*st<>-c . ^® 
ut»*i. -?-©iae^ff*«. flf^^st^m^K©^? . 

t». ji^. a&te40"C— 180'C. E/3{il0kqf/cm2—80k 
qf/an2*5»SL-C». 

[0127] *3H8©js*H L s#«J8ett. a<f©ms 
{b^iigcciSfflojti-c**. «*tf. jffif4m?fe. Tkm^ 
sis. d»apr^*vsfi?ssa^ ! * 1 ^w > 6>^** J . 
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[0128] S6cc. *¥tw<Dm&mfrf-M)mm&<» 
pmfc£'©ijgSHig. »Ksa*Dgcm. sua*. 

h75 *ft£©eB&liH=ia9fl. f&gfc<!:©&8M*©1i;tJ 10 
[0129] 

[0130] ami i 

< i > ■ftfrm&mm'&vmtm 

miSCDK^H^ftlH rNafionll7 <Du' 

Pont tts?) j 495 -cs»*K:r i smwrntn ~> 

1c. 

(2) ■&ft*®wm.&m<D®M 

( 1 ) -eir&HfciT r> tc&®jt 2 y -;uSjfiS. * > 20 

hU ratClmo 1/1 j<2^-JM<jgffli<&0. 2m 

n r{&& i/ tc. j$s -jimMmimnz fifc^sw© 
[01313 mo-i^ymmmt. it-%mxmn%.<t¥ 

SJSi-'X^AHAGS 0 1 0 (HZ-3000 50V 10A Power 
Uhit, HZ-3000 Automatic Polarization System) fcj; 

u±zx.?mws&7uv twkmmm&fttim (Freq 

uency Response Analyzer) 5 0 1 Oiti&BL* 2 ST- 30 
&"C£flti^>tf-#>*9J5££m>. NykistS*^-f 
*>£^K£3fctf>;fc. SSKSMB 500mVi Vtc. -? 
>y"M*ffil OmmflK. 1 0~3 0mmlK©K 

*JBl»/c. mS<tl/TeSl 0 0 um(D&£M. (2*) 

[0 1 32] C<D&<Dj<i> s-)\<mMmi*2. OAtmo 
l/ci'/min, *>£#gtt5. OS/ci't 40 

[0 1 33] Xttttl 

>5gCC0. 0 1 NJa®*?BfK*iSsJ)nU ^jatC-C30 

(2) T£&T@#mMnoim 

TUlS©2 0%Na f i onffi& (Du" PontttK) 

logic. (1) -cffKo/dniTK^fs^o. 2 2 gas so 
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mbtc c<o^wii: 1 oo-c-c 3 o^mmmL. 

( 3 ) JgSH^StfcmSSfKDtetfc 

(2) -cf#e>n/dg*Jt©0U tmrntcb-c**;-* 

jgjgfittl. 5(*mo l/cm'/min, 
fi«4. 8S/cm't*-5fc. 
[0 1 3 4] jUSW2 

< 1 ) nsfrmtmrnmoim* mmumm 

SUStSJl fCfcl^T. rtJI5©2 0%Na f i o nigffi (D 

u' Po n ttiM) 1 0 gK.mz.2>m*ftmw>m i S: 

0. 5gK£;tS«i1-tt«60Jl ilslfiltCL-C. StfH 1 
®t&mfBK>kft8i0tc. C<DK©146B*lt©Wl 
(CsfffiL-/c<!:C5. 5»-/-;USjiS»l . Oumol 
/cm'/min, -f *>£jgKtt4 . 5S/cm'T* 

[0135] HiSWI3 

( 1 ) ■m&*m&m.mn<Dvm. m&&<owm 
imvtc c<Dm<o\m*amm\ tmrnicmmLtct 

C*>. jtZs-A&T&Mltl. 0 vno l/cm'/m 
in. -<^>e^S«4. 0S/cm't*ofc. 

[0 1 3 6 3 mteM4 

( 1 ) mf&mimmnoim* m&mmu 

->7 >i ^7 * h 'J ^ h + ->->7 >© 1 : l&Wii 

mote. cvmo&mzamii tmmtcwmLtctc 

^df^-A-jgjJILBKl . 5(imol/cm'/mi 
n. J*>&mm*4. 7 S/cm'Tib^c. 
[0 137]*iS0«5 

( 1 ) K#T@ttfiS?:if©fm M14t6©l?ffi 

i-y 4 * >S^©Kt) 0 tc 2 0 %*;u*>{fc* y 7 * - 

%. ?LS 1 2 w m©7 * F y VCCi OfFSftx/ctf »J ^ 5 
KS»KH;i9 J f-H»m^M ; S:^«l'rS]eW««JSCT2 £• 

[0138] Hife^e 

( 1 ) mfrmwmmnvrm. m&t&owm 

*.z.\,zsX)\,y a F*)\,y*y2 0%jg?8£ffifflu 7 
x-;i/h y> h*->->7>©f^*D0K:i0 ^ K + >tju 
5x-?A=&ffiffl-rifei^»Sa60!l4 £0«{CU-CK^ 

[0 13 9]*JS«»I7 

( 1 ) ig^@(*m«®©[^s. smmvwffi 
1-y >mL<DRt> *) tc y >mm*m? z#>js>y* 
s*isy *z.y7-e>2o%&m*&mL> 
y> h*^'>-7>©ft*>0K: h y^f h+^^^^ffiffl 
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tc 

( i > &fr?m#&mm<Dtm. m&&<D&m 

i-v ■< *>m&.<DRt>*)K.t>)\'X*i'm*m-ti> 2 0% 

< 1 > ig*HPef*mis?w<z>fESL ^tstiosffi 10 

^fcfSWBU P3?L^10%. Mlljtm, 3&7C$3 
B«JB* Wi" -5 P V D F ^TLSttteitS^BttHJBS* 

[0140] mmm 1 0 

( 1 ) mfrm&m®m<Dft$i> &&m<Dmm 
x (3- h >jj h*->^'J;u^otvu) > £>trx*;* 

[0141] mt&w 1 1 

( i > n&*m#mmn<Dmi> mamomm 

3 gtc-rzimitmmwi o t^tcbrig^Bfcii 
[0142] nmm 5 1 1 -cfpSLfcisa^Bfcs 

mS&m 1 1 1 "CfPKl,;fcii5# J F-B#mf!??t* 30 

tc. 

[0143] mmm 1 2 

(1) X^tfWbtfy^x-U^+S-'FCD^fK 

*ttKtf>;7*-U>:*-*J>'F (YPX- 1 0 0 L) 
( 1 0 0 g) ^fnot^A (1 0 0 0s) KjgJSStf 
/<:&. «#L,&#6i'Cia;Ot/*>® (3 4mL) £»9> 

o < 0 ?bt Ltc. ffiT&T®mu-c 3 0 #nfl«Jt*&w 40 

U^+fFSrff/c. (-f^>3?^fi:3. Ome 
q) 

Jl/T-fehTS F (DMAc) CCjg8?U 2 0mS%i§?£ 
iL-te. 

(2) 4 — 

0 0mL = ^P7^X3CC. 4--^>f->K (*M<fcfiS 50 
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4 8. 4 8s) *An?c. 7 5X=J£)kf§CCigW 
(39. 0 8 g. 0. 242mol) fcjSTl,/c. Sfe 

1 oo*c-cti6i*m5£3-t*ft:. stB«4>o^att^fiS 

l/i&SiM£«o/c. KE3K9<cj:-9'CflKefTl» 
4 — t>f->Blh Ojif-fUisVAt (7 0. 9g) 
^^{*<bfC^. W?P«S96. 8%) 

(3) 5 - h 'J > h + 'J )l"<>5< V l ) ■* 

jSTP- hteJ:y : a^S?r[ix./c3 0 0mL=';D7 7 
WKh h (3U5^b&lHt. 3 5. 5 0 

s) £Aftfc. S^fc^be^MA*?^ (fCbfcftlil 
& 7. 3mg) 42-^OaV-;K0, 2mL)K 
1§l}>Ltctemzm*.tc. btC4 b 

Vjif-fruvfr (50. 0 6s) &Aft. ^jaraffu 

i-O/cS-HftSicgL,^. jSemaK:J:0ffiiSU5 - h V 
^Ft^'JJKV^^Ih'J^^V'J* (3 2. 2 
g ) i l/ttl/c. (^d>oHS96. 

8%) 

( 4 ) ^m-OybfH^^ £ T 3 3 #7E3&Stt{b£ 

(4a) GelestttSai. 6 - fx ( h V * b 
>;ju) < 1 . 3 5 g) tco-c-ciMffiM (0. 

6 8g) etsinu £&tc-c3 0£nMti¥u ftlfeiSBJ 

[ 0 1 4 4 ] (4b) 1MB ( 3 ) "C»fc5 - HM h+f 
^y^>*>KF •M^rt^y* ( 1. Og) CCO'C 
TlM(tt(0. 3 7 g) €8ftIU MS«tT3 O^ffl 

( 5 ) &frm#mmmm<D{m 

frgH(4a)*J«kU : (4b)©toK^^teJ:U r mria ( 1 ) 
A* Wt# U 7 si ^ 5^ H DM A c M ( 1 9. 
5g) Zm-SOtc. COSiW^&tK+tXH/, 

loo-c, 3 m?&mm Lx&m-mittsmmmifm o 

tc. mmit I80u nfC* -3 tc. 

(6 ) S^H^ttlt&HKOtttfcfPffl 

mib (5) -c»6n/cM«:tb®wi tmmicb-csfs 
-)i>%M&t<{*>mmg.zwmLtc. comou*; 

— ;l/Siafitil. 3 umo 1 /c m' • m i n"C*9. 

ri»/c. -f*>e^K«4. 7 S/cm , -C*»)Jt©0<J 

1 iiSieS-C&o/c. 

[0145] usspa 1 3 

( 1 ) 3 - zff^m b >) > ^JU'> 'J )1>0>&IS. 
SiS^PW. »^S*JJ:D t ^^^A^ J &«i^fc2 
0OmLE';P75^3K, 3 - ^ >K ( T F V ■? 
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5 0. 0g)%Atlfc. ?7*n£*iSK:&Wg38 

6. 9s) *?BTi/fc. aaea*5«faL^«nQi->*- 

(PTFE7^W- ?LS0. luin) (C<t-)tCh 

g) ^feSWit^i Iz-c^c. <.ax*aim.9 5. 
1%) 

(2) 4 - h 'Jjih+f5<"J;W>aF jt^^i^'J 

mro- 1- t6£zmnn*ffiz-tc3 o 0mL=';O7 7 

X3K3-^f>lhyj'fJl'-> , Jil' (5 0. Og) 5: 
Attfc. 3 6(Cttfl:a&ttft*fHfc (fO^^II*. 1 
7mg) i2-^V-*(0. 4mL) (CiS*Uc 

ig&fcflnitfc. ?TFn-hccb y^f h*^->7> (3 

8. 8g) fcAttfc. HVP7 7^n*?KfSCCiSWC^ 

gSiaT-t&ai/fc. Sffi^stcfc ofitsif t^4 - h y 

^ h+5xi/';;U^$ >lh 'jy^-^y;!/ (47. 3 

(3a) G e 1 e s t ttK 1 . 6 - ( h 'J ^ F 
•IJI*) ^*1T> (1. 3 5 g) (CO'C-CIM^K (0. 

6 8g) *asjjni,. muic-c3Qft®mtti,. m&mw 

C 0 1 4 6 ] (3b) Btria (2 ) -ct#fc5 - h y ^ h*~> 
i/'j^di^ih yv 9-)iisV)i (i. og) tcot-c 

1M&®(0. 4 0 g) £8SflnU Sa«C-C3 0^HS 

( 4 ) i£fl^s{*m8?fti®©fei? 
iiriS(3a)*jia c (3b)©to!k^« ! Bj*iJ:y [ liifi^i 2 

( 1 ) ©^MO{bi<y7*^U>**^FDMAci& 
*<19. 5g)£i!£b/c. C©ffi^^7XgJi«:* 

jgzrmutc. mim 1 8 0 d^o/c 

ne (4) -c^e.nfcM*tt^wi ii^SKLr^^^ 

— JldSSfiti 1. 4(iio1/cb' - min -C* 0 . 
Tl^c. -T*>e^g«4. 7S/cm'-C*»)tb8«ai 
[0147] 1 4 

( i ) m.%\mv>7f& *3sts.£ ttz> 3#ji3mmi-is 



10 
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(la) Ge 1 e s tttSSl . 6 - tf* ( I- h*'>-> 
yjP) ( 1 . 3 5 g) tCO'C-ClMSM (0. 

6 8g) £fthlU S&tcrSOftmS&U MfeS^ 

[0 148] (lb) * (s i) -cssnstt^ (ry 

v 1. 0 g) JCO'CriMfcK (0. 40 

g) g&aiu satccaoanmu m&mwoim 

[0149] 
Ut2 2] 

o 

II 



20 



30 



40 



^^P(OEt) 2 (81) 



(EtO) 3 Si 

[oi5o] ( 2 ) ig^aftm«sis©fps 

( 1 ) O^Mk^'^x-U^VKDMAcS 
8(19. 5g)*ig#Lfc. CCDffi?r^7Xg±K* 

♦ xhu ioou 3ttniiifRLTffft?Btt*JBK 

ItffHOfc. 1 8 5 iinrCfc^fc. 

(3 ) ff&HMmiUHOttttirai 
MS ( 2 ) rafeftfcittrJtfgffi 1 t|SJ«K l/ty*^ 

-;l/SjSSlJ 1. 3//mol/cm l 'min 0 . 

rt^/c. -<^>e^s«4. 8 s /cm 1 imm 
i &HfH*r*r>;te. 
[0151] mmm 1 5 

(la) Ge 1 es tttMl. 6 - tf* (h«jy h*ff 
'JJl/) ^*1*-> ( 1 . 35g) KOtriMSffi(0. 
6 8g) ttttnU ^Stcr3 0^ra«^l/. *RSj8B 
©ftl*5MMII*»fc. 

[0 152] (lb) 5£ (S2) -CSStl&ftett (Ge 
lestttK. 0. 7 4g) fcitfDMAc (0. 74 
g) *>6&S8i£«C0T;-ClMJSgt (0. 24g)*gl 
Jllb. gStC-C3 0#fffl«#U 2D*#»*eftfc. 
[0 1 53] 



(S2) 



[0154] ( 2 ) ]K#?fittttJKlMtt>flFH 
Bifg2(ia)*jJ:V(ib)©tlIl7K^ ! 8J*JJ:a c *Jfi{f3l 2 
( 1 ) WMk* 7 ii U ti' F DMA c i 
50 8(19. 5g) Zm&Ltc. CCjgfctf^.aS-ttC* 
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fgtrmLit. limit 1 9 5 umx$>->tc. 
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